The assay medium contained SO~M-KCI, ZOm~-Tricine, 0.83 mM-EDTA, 1 mMsuccinate, 5 m~-N a~s O~, 10 % (w/v) sucrose, 50,u~-carbonyl cyanide p-trifluoromethoxyphenylhydrazone, final pH7.6, in a total volume of 2.0ml. Reaction was started by the addition of chromatophores to give 20,u~-bacteriochlorophyll in assay medium. Release of phosphate was measured colorimetrically after 3 min at 30°C in complete darkness. ( Fig. 16) . Also, in contrast with the situation with Mg2+, inhibition of ATPase activity by free ATP is not overcome by adding activating anions or by changing the membrane permeability with uncouplingagents. Significantly, however, the K , (ATP) with CaATP2-as substrate is approximately 1 .OmM in the absence of sulphite and 0 . 5 m~ in the presence of sulphite. There seems to be a simple correlation between these values and the K,,, values for CaATPZ-in the presence and absence of sulphite, which may indicate that ATP binds to the active site of the enzyme but cannot be hydrolysed (see also Gepshtein & Carmeli, 1974) and that ATP binding is less dependent on the presence of bivalent cation than on the catalytic state of the enzyme. Like many poikilotherms, blowflies can acclimate to high and low temperatures, within the temperature range 2 4°C . Acclimation effects are reflected in the metabolic rates VOl. 5 50
Fig. 1. Inhibition of ATP hydrolysis by ATP(a)and reversal ofATP inhibition by M g Z + ( b ) in R. rubrum chromatophores
The assay medium contained SO~M-KCI, ZOm~-Tricine, 0.83 mM-EDTA, 1 mMsuccinate, 5 m~-N a~s O~, 10 % (w/v) sucrose, 50,u~-carbonyl cyanide p-trifluoromethoxyphenylhydrazone, final pH7.6, in a total volume of 2.0ml. Reaction was started by the addition of chromatophores to give 20,u~-bacteriochlorophyll in assay medium. Release of phosphate was measured colorimetrically after 3 min at 30°C in complete darkness. (a) Assay medium supplemented with 2m~-MgCl, and ATP varied as indicated; ( b ) assay medium supplemented with 10mM-ATP and MgCIz varied as indicated. (Fig. 16) . Also, in contrast with the situation with Mg2+, inhibition of ATPase activity by free ATP is not overcome by adding activating anions or by changing the membrane permeability with uncouplingagents. Significantly, however, the K , (ATP) with CaATP2-as substrate is approximately 1 .OmM in the absence of sulphite and 0 . 5 m~ in the presence of sulphite. There seems to be a simple correlation between these values and the K,,, values for CaATPZ-in the presence and absence of sulphite, which may indicate that ATP binds to the active site of the enzyme but cannot be hydrolysed (see also Gepshtein & Carmeli, 1974) and that ATP binding is less dependent on the presence of bivalent cation than on the catalytic state of the enzyme.
obtained from flies kept under specific temperature regimes (Tribe & Bowler, 1968; Spencer-Davies & Tribe, 1969) . These authors found that the O2 consumption by whole Culliphoru evythvocephala and their isolated flight muscle was temperaturedependent over the range 10-30°C.
The present paper examines the changes in the activity of glycerophosphate dehydrogenase in flight-muscle mitochondria of the blowfly Culliphoru erythrocephula and glycerophosphate-cytochrome c oxidoreductase in a closely related species Surcophuga bullutu after temperature acclimation. Mitochondria1 glycerophosphate dehydrogenase activity was) measured by following the reduction of ferricyanide at 420nm in the presence of 1 5 mM-DL-gl ycerophosphate. M itochondrial glycerophosphate-cytochrome c oxidoreductase activity was measured by following the reduction of cytochrome c at 550nm in the presence of 1 mM-KCN and 20m~-~~-glycerophosphate. Culliphora erythrocephula flight-muscle mitochondria (1 6.9rng of protein) were incubated at 25°C in a medium containing 130mM-KC1, lOmM-Tris/HCI, pH7.2, 0.1 m~-CaCl, and 5 units of phospholipase A. Samples for assay were taken at the times shown. Glycerophosphate dehydrogenase (0) was assayed at 420nm and at 25°C in a medium containing 130m~-KCI, lOmM-Tris/HCI, pH7.2, 1 mM-K3Fe(CN)6 and 15 m~-DL-glycerophosphate. Glycerophosphateecytochrome c oxidoreductase ( 0 ) was assayed at 550nm and at 25°C in a medium containing 130m~-KCI, lOmM-Tris/HCI, pH7.2, 1 mM-KCN, 1 mg of cytochrome c and 20m~-~~-g~ycerophosphate.
of their initial activity. These results show that both enzymes are dependent on phospholipids for full activity.
It is now generally accepted that the 'breaks' in Arrhenius plots of many membranebound enzymes reflect phase changes in the lipids of the membrane (Aithal & Tustanoff, 1975) , and the fatty acid moieties of the phospholipids probably control these phase transitions (Raison et al., 1971) . In fish it has been shown that after temperature acclimation the fatty acids in the phospholipids of the plasma membrane are altered (Johnston & Roots, 1964) ; with increasing acclimation temperature the amount of saturated fatty acids increases and the amount of unsaturated fatty acids decreases. Therefore the activities of two flight-muscle mitochondrial enzymes were monitored at temperatures from 4°C to 35°C in flies acclimated at different temperatures, to determine whether the acclimation effects were a reflexion of the changes of fatty acids in the phospholipids of the mitochondrial membrane. To avoid possible variation between batches of flies, progeny from the same generation were divided at random into three different groups and each was acclimated for 4 days to different temperatures before experimentation. Table 1 shows the transition temperatures of the Arrhenius plots for the two enzymes at different acclimation temperatures. The activation energies above and below the transition temperature are also given. The transition temperatures for glycerophosphate dehydrogenase activity in Calliphora erythrocephala acclimated at 10, 22 and 30°C are very similar; these range from 18.3 to 20°C. The transition temperature for glycerophosphate-cytochrome c oxidoreductase activity in Sarcophuga bullata is very similar for flies acclimated at 10 and lTC, but it falls to 10.8"C in flies acclimated at 27°C. The activity of this enzyme at this acclimation temperature also shows a large increase in activation energy below the transition temperature.
The results with glycerophosphate+ytochrome c oxidoreductase suggest that acclimation at 27°C causes a difference in the fatty acid composition of phospholipids in the mitochondrial membrane as compared with that in the 10°C-and 17°C-acclimated groups. Guarnieri et al. (1976) have shown that fatty acids in the neutral lipids and phospholipids of Phormiu regina mitochondrial membranes are mainly palmitoleic acid (32 %) and oleic acid (29 %), with some palmitic acid (1 1 %)and linoleic acid (1 3 %). It is tentatively suggested that there may be an increase in the palmitic acid and stearic acid and a decrease in the proportion of palmitoleic acid, oleic acid and linoleic acid in the flight muscle mitochondrial membrane during acclimation to 27°C.
The fact that there is no change in the transition temperatures for glycerophosphate dehydrogenase activity in Calliphora erythrocephala acclimated at 10, 22 and 30°C would tend to contradict this hypothesis. However, glycerophosphate dehydrogenase is assayed by direct interaction of ferricyanide with the dehydrogenase on the outside of the inner mitochondrial membrane (Donnellan ef al., 1970; Klingenberg, 1970) . Table 1 . Transition temperatures and activation energies of flight-muscle mitochondrial enzymes after acclimation
The assays were carried out as described in Fig. 1 . The activation energies are those for (a) above the transition temperature and (b) below the transition temperature.
Acclimation Transition Activation Activation Species tempertemperenergy (a) energy (6) (enzyme assay) ature ("C) ature ("C) ( VOl. 5
Therefore, although Fig. 1 shows that phospholipids are essential for glycerophosphate dehydrogenase activity, the fatty acids attached to these phospholipids may not be important. Glycerophosphate-cytochrome c oxidoreductase is a much larger segment of the respiratory chain, with the fatty acids of the phospholipids probably occupying key positions in the membrane, and therefore the actual fatty acids present will be important for full activity.
